The aim of this study was to investigate the prevalence of active weight loss attempts in Sweden, and to study the extent to which overweight individuals may or may not correctly identify themselves as overweight. Additional aims were to determine the sociodemographic factors associated with following a specific dietary regimen and with attempts at losing weight. A postal questionnaire was sent to 2000 randomly selected men and women living in Sweden. The inclusion criteria was an age of 20-65 years. In total, the response rate was 28% and the completed questionnaires from 555 participants were analyzed in this study. In total, 46% of participants were overweight or obese by self-reported height and weight. Additionally, 42% of overweight and 90% of obese individuals correctly identified themselves as being overweight. Weight loss was pursued by 41% and was more common among women, those with higher physical activity, higher BMI and higher socioeconomic position. Overall, 22% followed a specific diet, and following a dietary regimen was associated with female gender, higher education level and overweight. In conclusion, almost half of the participants were either overweight or trying to lose weight. Trying to lose weight and following a specific dietary regimen were related to female gender, high BMI and higher socioeconomic position. This could indicate that the socioeconomic disparities in health are further exacerbated, as overweight individuals with poor socioeconomic position might be more likely to remain overweight.
Introduction
The worldwide prevalence of overweight and obesity has increased dramatically during the past decades [1] [2] [3] . In 2016, half the adult Swedish population was either overweight or obese by self-reported data [1] . There are socioeconomic gradients to overall health, and Swedish data show that those with lower education have poorer health and higher mortality [1] . It is established that low socioeconomic status is associated with overweight and the prevalence of overweight between 1990-2010 increased more among those with a lower education level in Europe [4] . However, less is known about sociodemographic gradients associated with dieting and attempts at weight loss.
Research shows that weight management practices are often related to dissatisfaction with one's body [5, 6] . Body size dissatisfaction is in turn associated with overweight and obesity, age, female gender and lower levels of physical activity [7] [8] [9] . Findings consistently show that women are less likely to be satisfied with their weight and more likely to have a desire to lose weight, than men [10, 11] . Among those women and men who wish to lose weight, women are less satisfied with their bodies [12] . Though previous studies have demonstrated that a desire to lose weight is more common among those with overweight, many normal weight individuals also wish to lose weight [13] . The term weight misconception is sometimes used to describe a disparity between one's perceived and actual weight. Weight misconception among overweight individuals is associated with a lower likelihood of attempts at losing weight [14, 15] . However, data on the predictors of attempts at actual weight loss are scarce, especially in Sweden.
A 2010-2011 Swedish national dietary survey showed that women had a lower body mass index (BMI) and less overweight than men [16] . In this survey, 6% of the respondents reported following a specific diet and another 3% reported following a vegetarian or vegan dietary practice [16] . However, the specific diets that were followed were not identified and there are subsequently very few data on how common different dietary regimens are in Sweden. Low carbohydrate diets have been popular in Sweden since the early 2000's [17] , but the prevalence of this type of dietary regimen is unknown.
In summary, there is a scarcity of data from Sweden on the prevalence of specific dietary regimens and how common attempts at weight loss are. Worldwide, there is also very little knowledge on the sociodemographic factors related to weight perception, weight loss and dietary regimens. To our knowledge, no one has previously studied the association between dieting and attempts to lose weight with several sociodemographic factors simultaneously, thus determining the individual impact of these factors. This is especially important as confounding factors are likely to be highly prevalent in analyses relating to weight status. The aim of this study was to identify the proportion of the Swedish population who actively tried to lose weight and to study how many that could correctly identify themselves as overweight. In addition, the aim was to identify sociodemographic factors associated with a desire for weight loss and following a specific dietary regimen.
Materials and methods
This study was a part of a cross-sectional study of beliefs and attitudes toward diet and health in Sweden-the SWEDIET-2017 survey.
All participants were informed that returning a filled in questionnaire was regarded as informed consent to participate in the study.
Data collection
The questionnaire was six pages long, with questions on demographic characteristics, health, dietary choices and restrictions and desire to lose weight. Demographic characteristics included gender, age, income, education and employment. Health data included perceived overweight (Do you have or consider yourself to have overweight: yes or no), self-reported weight (kg) and height (cm). Physical activity was estimated by asking how often the participants engaged in at least 10 minutes of physical exercise that made them sweat (<1/month, 1-3/month, 1/week or !1/week). A question was also posed regarding the participants' desire to lose or gain weight (Are you actively trying to change your weight: no, yes I want to lose weight or yes I want to gain weight). The participants were not provided with a definition of the term "actively trying".
Participants were asked about their gender (three categories; male, female or other), age (6 categories: 20-24, 25-30, 31-36, 37-45, 46-55, 56-65 years), education (6 levels: primary, secondary 2 years, secondary 3 years, university <3 years, university !3 years or other/folk high school/advanced vocational education), monthly income (7 categories in thousands SEK: <10, 10-15, 15-20, 20-25, 25-30, 30-40, !40) and employment (6 categories: full time, part time, unemployed, student, on parental leave or other/pensioner).
The participants were further asked if they followed a specific dietary regimen (no, yes). If yes, participants were asked to specify the diet. Eight diets were pre-specified in the survey: low carbohydrate diet, low glycemic index diet, intermittent fasting, raw food, paleolithic diet, weight watchers or similar, vegetarian diet and vegan diet. In addition, respondents could specify any other diet that they followed. This generated the semi-vegetarian diet category that included diets with very low meat consumption (flexitarian) and pesco-vegetarian diets. In addition, the participants were asked how effective they believed the pre-specified diets were for weight loss (five alternatives; very effective, partly effective, partly ineffective, very ineffective or no opinion) and how beneficial the diets were for health (five alternatives; very healthy, partly healthy, partly unhealthy, very unhealthy or no opinion).
Statistical analyses
Power calculations showed that a sample size of 385 was required to reflect the Swedish population (90% confidence level, 5% margin of error). A total of 2000 individuals were invited to participate, to account for the expected participation rate of 20%.
Being overweight or obese by BMI, calculated using self-reported weight and height, was compared to whether the participants identified as having overweight (answering "yes" to if they considered themselves to have overweight). Those with a calculated BMI !25 kg/m 2 and who also identified as overweight were considered as having correctly identified themselves as overweight.
Determinants of binary outcomes (desire to lose weight and following a specific dietary regimen) were evaluated using multivariable logistic regression analysis. Independent variables included in the models were gender, age, education, monthly income, employment, physical activity and BMI by self-reported height and weight, categorized as <25, 25-30, !30 kg/m 2 . Determinants of the desire to gain weight were not studied due to few cases. Chi square test was used to test for differences between categorical variables (proportion of overweight depending on gender). Computer software IBM SPSS Statistics version 22.0 for Windows, (Armonk, NY: IBM Corp.) was used for all statistical analyses. Significance was accepted at p<0.05.
Results
A total of 561 questionnaires were returned, making the response rate 28%. A total of six questionnaires were excluded due to too much missing information. Thus, 555 questionnaires were included in the analyses. The descriptive characteristics of the study participants are shown in Table 1 . More participants were female (55%) and the most common age group was 56-66 years (31%) followed by 46-55 years (27%).
Mean (SD) BMI was 25.4 (4.3) kg/m 2 and 46% (N = 257) were overweight by self-reported height and weight. However, only 27% (N = 147) considered themselves overweight. In total, 42% of overweight (N = 74) and 90% (N = 70) of obese individuals correctly identified themselves as overweight. Among normal weight individuals, 1% (N = 2) identified themselves as overweight. A higher percentage of men than women were overweight or obese by selfreported data (52% vs. 43%, p = 0.027). However, a lower proportion of men reported being overweight than women (25% vs. 29%, p = 0.297).
Of the participants, 41% (N = 228) reported actively trying to lose weight and 3% (N = 16) trying to gain weight. Still, most participants (56%, N = 308) did not actively try to change their weight. In total, 22% of the participants (N = 122) claimed to follow a specific dietary regimen. The most common dietary regimen was low carbohydrate diet (5.9%), followed by low glycemic index diet (3.3%) and intermittent fasting (3.0%) (Fig 1) . A total of 40 individuals (7.2%) followed a vegetarian (3.2), semi-vegetarian (3.4%) or vegan diet (0.5%). The dietary regimen that most participants considered as partly or very effective for weight loss was low carbohydrate diet (56%), followed by intermittent fasting (48%), low glycemic index (45%) and the general advice from the Swedish National Food Agency (28%) (Fig 2) . The dietary regimen that most participants considered as partly or very beneficial for health was vegetarian diet (63%) followed by the general advice from the Swedish National Food Agency (62%), low glycemic index (53%) and low carbohydrate diet (44%) (Fig 3) .
Characteristics significantly related to a desire to lose weight were female gender, higher income, employment status, higher physical activity and higher BMI ( Table 2 ). Age and education level were not related to trying to lose weight.
Characteristics significantly related to following a specific diet were female gender, higher education and being overweight (Table 3) . Age, income, employment status and physical activity level were not related to following a dietary regimen. Among those who claimed to actively trying to lose weight, 32% were following a dietary regimen. Among those reporting following a specific diet, 60% tried to lose weight.
Discussion
In this study of 555 Swedish individuals, we found that 46% were overweight or obese based on self-reported weight and height, but only 42% of overweight and 90% of obese individuals correctly identified themselves as overweight. A total of 41% were actively trying to lose weight, and this was associated with female gender, higher physical activity level, overweight or obesity and higher socioeconomic position (higher income and employment). In total, 22% followed a specific diet, and this was associated with female gender, higher education and overweight.
The results of this study show that almost half of the respondents were trying to lose weight. In addition, almost every fourth participant reported following a specific dietary regimen, which is higher than the 9% described in the national Swedish dietary survey from 2010-2011 [16] . The results of the current study further suggest that women diet and try to lose weight to a larger extent than men, despite overweight being less common among women than among men. This is in line with findings from the national Swedish dietary survey that revealed lower self-reported BMI and less overweight among women than among men [16] . Previous studies have demonstrated that it is more common for women to try to lose weight [10, 11] , which concurs with our results. It is not known however, if women are less overweight because of their weight management, or if they try to lose weight despite a lower BMI.
Higher socioeconomic position was related to both dieting (education) and a desire to lose weight (income and employment status). This is supported by previous findings that lower socioeconomic position is associated with obesity [4] . Higher levels of physical activity were related to trying to lose weight, which might reflect an attempt to facilitate weight loss. The finding that higher BMI is associated with a desire to lose weight has been indicated [19] and is reasonable, since much emphasis is placed on the importance of a normal BMI for health [20] .
The most common dietary regimen reported was low carbohydrate diet, followed by low glycemic index diet and intermittent fasting. Low carbohydrate diets such as the low carb-high fat diet gained much popularity in Sweden in the early 2000's [17] and our results suggest that it is still common, and viewed by most participants as effective for weight loss. However, a smaller proportion regarded low carbohydrate diet as beneficial for health (44%) than as effective for weight loss (56%). The dietary regimens regarded as beneficial for health by the highest and lowest proportion of participants were vegetarian diet (63%) and vegan diet (33%), respectively.
External validity
The prevalence of overweight in this study is comparable to the general Swedish population where approximately 50% are overweight or obese by self-reported data [1] . Participants between the ages of 20-65 years were recruited to participate in the study. This decision was made in order to recruit those who were likely to live in an independent household, with autonomy over their food choices. The results are therefore not transferable to individuals under the age of 20 or over the age of 65. Mean monthly income in 2016 in Sweden was 32 800 SEK and 25% earned less than 25 000 SEK per month [21] . Most participants in the current study had an income of 30-40 000 SEK per month and 33% earned less than 25 000 SEK. It therefore seems that the study sample have a slightly lower income than the average Swedish population. However, the proportion of the study sample (37%) with at least 3 years higher education was higher than in the average Swedish population (27%) [22] . The 555 people who participated in this study are therefore slightly more educated but seem representable of the general Swedish population in terms of income and prevalence of overweight. Few data exist on how common specific dietary regiments are in Sweden, but the proportion in our sample who follow general vegetarian or vegan diets is in line with previous national data [16] .
Strengths and limitations
The strengths of this study are the randomly selected population-based study sample, the relatively high response rate for a questionnaire-based study design using postal delivery without reminders (28%), high completion rate among responders (99%) and that the questions enabled detailed statistical analysis of the research questions. The limitations are associated with the nature of a questionnaire-based cross sectional study design; only possible to study associations, self-report data and the inability to make follow-up questions to probe further. The questionnaire used in this study has not been validated. It is possible that some participants believe to adhere to e.g. low carbohydrate or glycemic index diet, but have limited knowledge of what that entails. In addition, physical activity was only defined as exercise, but this was deemed sufficient in the current study of behaviors relating to overweight and dieting and not to dietary intake or energy expenditure.
Conclusions
In conclusion, 41% of Swedish participants actively tried to lose weight and 22% reported following a specific dietary regimen. Female gender, higher BMI and higher socioeconomic position were associated with attempts at weight loss and following a specific diet. This could indicate that the socioeconomic disparities in health are further exacerbated, as overweight individuals with poor socioeconomic position might be more likely to remain overweight.
